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From our range of Firebricks, 
High Alumina Bricks and Basic 
Bricks we are in a position to 
supply the correct type of 
refractory to suit all zones in 
Rotary Cement Kilns and also 
in Cement Coolers. Made in 
modern plants under carefully 
controlled conditions, all our 
refractory products possess the 
necessary properties for 
long and dependable life. 


Preheating and Inter- 
mediate Zones — 
Thistle, Nettle and Stein 
50 Firebricks. 


Burning Zone — 

Stein 63 and Stein 70 High 
Alumina Bricks and Stein 
Mag C Magnesite Chrome 
Brick. 


3% Copies of our Pamph- 
lets Nos. 1 and 2 will be 
gladly sent on request. 


JOHN G6. STEIN & €° L"” Bonnybridge. Scotland 


Telephone: BANKNOCK 255 (4 lines) 
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after 20 years’ unbroken 
service ““SLUGOIDS” are 
as popular as ever... 
If you are not getting 
the maximum output 


from your mills, write 
to us. “SLUGOIDS” may 
put matters right. 


SLUGOIDS 


Regd. 532240 


KNOWN ALL OVER THE WORLD 
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a a 





Pace iv CEMENT AND LIME MANUFACTURE SEPTEMBER, 1955 


8 reasons 
for using 


MAGNECON 
HOT ZONE LININGS 


in your rotary Cement Kilns 


Are not subject to chemical attack at highest 
operating temperatures. 


Will withstand kiln shut-downs without spalling. 
Will not disintegrate from thermal contraction. 
Have better than average hydration resistance. 


Will build up coating very rapidly. 


Are able to maintain coating during operation and 
during shut-downs. 


Will give increased cement production per lining. 
Will save maintenance time and cost. 


MAGNECON is recognised in many Countries as the 
ideal basic lining for the production of Portland Cement. 


CONSETT IRON CO. 


LIMITED 
CONSETT - CO. DURHAM - ENGLAND 


(‘fa 
TELEPHONES: CONSETT 34 (12 LINES). TELEGRAMS: STEEL, PHONE, CONSETT 
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DAYLOR 


CIRCULAR DUST 
COLLECTORS 


The Mechanism shown above is standard and is robustly built 
for 24-hours’ operation. 


J. DARNLEY TAYLOR LTD. 


undertake the design and installation of complete 
Dust Collection plants, including 
ducting. 


Our machines are extensively used on Packing Plants, Grinding Mills, Screening 
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone 
dusts, etc. 

With many plants already giving first-class performances, our Collectors are sold 
mainly on reputation and incorporate cyclone and filter sleeve principles, with 
fully auto-scavenging and rapping cleaning mechanism. 


May we help you with your problem? Write or telephone to: 
100 VICTORIA STREET, LONDON, S.W.1. Telephone: ViCtoria 5677 
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Destine is in the air at Bowaters. New projects—part 
of the recently announced plans for the future expansion of the Organisation 
—will increase the output of packaging materials} particularly multiwall 
sacks and corrugated fibreboard containers. The Organisation’s research 
facilities will also be strengthened. These new resources will be 
harnessed to the task of giving even better service to a 
widening circle of Bowater customers. 


Why pay more... 


.». for protection that your product does not need ? 


Immediate delivery —or long storage ? 


ere 


ba 
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The construction of Bowaters’ multiwall 
sacks is such that you can have exactly 
the amount of protection your product 
needs, according to its nature and the 
risks it runs in transit. Both the number 
and the type of plies can be varied. 
You only pay for the protection you 
need — and no more. 

Soft fine powders, for instance, packed 
(by Bowater machinery, for preference) 
and dispatched for almost immediate 
use, may well be sufficiently protected 
by a simple two or three-ply sack. On 
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Jagged granules — 


the other hand, a sharp edged cryst 

substance, destined to be stacked) 
and stored for long periods, will req 
several layers of protection. Te 
Kraft paper— bitumen laminated 
combined with glassine or polythe: 
may be used to build up the stre 
and special protective properties 6 
multiwall sack. 

What protection does your pro 
require? Bowaters can advise and 
advice will make sure that you do 
pay more than you need. 


or soft powders? 
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For weighing 


ters 1000 A.S. Automatic Scale. 

fst and accurate weighing of free 
wmi-free flowing materials. 

mte to 2 OZ. in I cwt. 


For packing 


Bowaters 3003 P.B. Packer. 

Belt packer for pre-weighed charges of 
free-flowing granular materials. 

Built-in automatic discharge and sack 
settling gear. 

For use with 1000 A.S. Automatic Scale or 
with existing weighing machines. 


Bowaters suihie FIBRE DRUMS + MULTIWALL SACKS - PROTECTIVE : 
PACKAGING PAPERS - CORRUGATED CASES - PAPER AND FILM BAGS 
Should you require information about, advice on or supplies of any of the Bowater 

packaging mentioned on these pages, please write to : Divisional Sales Manager, 

— Division, Bowater House, _—— Street, London Wi GRO. 4161 
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for all industrial 


requirements 


Air Washers and Heaters—Pneumatic Conveyance 
Air Conditioning and Dust Collecting Plant 


DAVIDSON & Co., LTD. 


SIROCCO ENGINEERING WORKS 
BELFAST, NORTHERN IRELAND 


LONDON -: MANCHESTER 
GLASGOW - LEEDS - CARDIFF 
NEWCASTLE - BIRMINGHAM 
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HE WORLD 





ANYWHERE INT 


CENTRAL SHAFT BALL MILLS 
ALL 


TRUNNION B 
RING ROLL MILLS 
crushing, and 


Many different types of grinding, 
pulverizing machinery are at work in various 


a 
arts of the world. Simultaneous drying, grind- 
automatic 


ing, air-separating and firing as 20 

process are ossible with British Rema equip- 
ent, designed to give maximum efficiency and 
in service. 


reliability 







BRITISH ‘REMA’ 

a ISH ‘REMA’ MANUFACTURING CO. LTD | 
ERIAL STEEL WORKS - SHEFFIELD 9 

BR.18 
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‘ROTARY KILNS FOR THE 
_ WET AND DRY PROCESS. 


POLYSIUS Ltd. 
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Battery of twelve 42” High 
Efficiency Cyclones. Sheet- 
ing removed to expose 
cyclones. The Horrocksford 
Lime Co. Ltd., Clitheroe. 





VISCO 





DUST COLLECTION 


increases output of 
Cement & Lime Works 


The ‘‘Visco’”’ Dust Collecting equipment at the Bold 
Venture Quarry of The Horrocksford Lime Co. Ltd., 
nr. Clitheroe, Lancs, is proving most successful in abolishing 
dust emitted from this large plant and, incidentally, 
increasing output. The dust is collected at strategic points 
by “‘ Visco’’ Dust Collectors. Since 1951 we have supplied, 
on the instructions of the Consulting Engineers, Messrs. 
Parry & Elmquist Ltd., seven plants. The last set consists 
of a battery of twelve 42” dia. ‘‘ Visco” High Efficiency 
Cyclones which handles the dust from two limestone dryers. 
“Visco”” Dust Collectors are in regular use in the most 
up-to-date Cement and Lime Works. So successful has 
this equipment proved that repeat orders for additional 
equipment have been received from many users. 
Ask for ‘‘ Modern Dust Collection”’ List No. 532. 


Consult us on your Dust Problem 
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Phones: Croydon 4181/4 


VISCO ENGINEERINGCO.LTD. STAFFORD RO. CROYDON 





ALSO MAKERS OF WATER COOLING PLANT AND AIR FILTERS, ETC. 


B 





Pace xii CEMENT AND LIME MANUFACTURE SeptemBer, 1955 


fans 
for 


heavy duties 


Regardless of size— no matter what 
type—if it’s a fan for use inthe Cement 
Industry contact Keith Blackman. 
Fans for KILN DRAUGHT 
SECONDARY AIR 
aa CLINKER COOLING 
APPLICATION: induced draught DUST REMOVAL 
for rotary cement kiln. KILN COAL FIRING 
Tyre Ene ado" 100° dia. HIGH SACK CLEANING 
ower oo 
tern casing and impeller. “a ah ig GHT 
DUTY: 111,000 c. ft. of gases per 
min. at 415°F. against 5.35” twg. VENTILATING 


Write for the fully illustrated Booklet No. 25/31 


Keith Blackman Ltd 


MILL MEAD ROAD LONDON N17 
T.A. 7224/609 


THE CHEMISTRY OF CEMENT 


Papers by world-famous authorities (together with the discussions) 
presented to the Third International Symposium on The Chemistry of 
Cement held in London in 1952. 908 pages. 

Price by post 62s. 15. dollars in Canada and U.S.A. 


Constitution—Tricalcium silicate phase, by J. W. Jeffery (U.K.). Dicalcium silicate 
hase, by R. W. Nurse (U.K.). Interstitial phases, by H. Insley (U.S.A.). Ferrite phase, 

C G. Malquori and V. Cirilli (Italy). Alkali phases, by T. F. Newkirk (U.S.A.). Tricalcium 

aluminate, by F. Ordway (U.S.A.). Constitution of clinker, by R. H. Bogue (U.S.A.). 


Setting and Hardening—Structure of hydration compounds, by J. D. Bernal (U.K.). 
Reactions and thermochemistry of hydration at ordinary temperature, by H. H. Steinour 
(U.S.A.). Hydration at elevated temperatures, by G. L. ousek (U.S.A.). Physical 
structure of cement products and durability, by F. E. Jones (U.K.). Chemical aspects of 
durability of cement products, by T. Thorvaldson (Canada). 


Special Cements—Constitution of aluminous cement, by T. W. Parker (U.K.). Slag 
ceménts, by F. Keil (Germany). Expansive cements, by H. Lafuma (France). Oil-well 
cements, by W. C. Hansen (U.S.A.). Masonry cement, by Charles E. Wuerpel (U.S.A.). 


Applications of Research—Thermodynamics of the kiln, by H. Gygi and F. Guye 
(Switzerland). Influence of the fineness of raw mixtures on —— by T. Heilmann 
(Denmark). Design and construction of concrete structures, by A. R. Collins (U.K.). 
Special uses of cement in U.S.A., by M. A. Swayze (U.S.A.). 


Obtainable from CONCRETE PUBLICATIONS LTD. 
14 Dartmouth Street, London S.W.1 
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Only the material moves in the F-H AIRSLIDE. There are no hazardous moving parts. it consumes 
little power—only that required for a small volume of air at low pressure. Ideally suited for bulk hand- 
ling of cement, raw meal, limestone, and similar materials. Other FULLER PLANT for the cement 
industry includes ee Pumps, Rotary-gate Valves, Material-level Indicators, Remote-control 


Panels, Continuous Cement Samplers, Clinker Coolers, etc., full details of which are available on request. 
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BEVEL gear cutting 


WITH ATTRACTIVE DELIVERIES of 
machine cut gears for heavy industrial 
drives. 


Gears up to 14 ft. diameter can be 
supplied complete, finish machined from 
clients’ material or generated from fully 
machined blanks. 

To avoid delay enquiries should be 
accompanied by fully dimensioned 
drawings. 


Table Roller Drives on Slabbing Mill at the 
Steel Company of Wales Ltd., exposed to show 


THE 
bevel gears supplied by David Brown-Jackson Ltd. DAVID BROWS 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 
SALFORD WORKS _ HAMPSON STREET 
MANCHESTER $ 








Sepremser, 1955 





CEMENT AND LIME MANUFACTURE PAGE xv 


THE HIGH-CAPACITY AUTOMATIC 


Top of Kiln 


“LOESCHE” KILN 
INSTALLATIONS 
now on order or build- 
ing in Australia, New 
Zealand (North and 
South Islands), Japan, 
and Western Europe. 


DELO 


138 BOROUGH HIGH STREET, LONDON, 8.E.1. 





VERTICAL 
KILN 


Forty years’ continuing development based on 
the original principle of the patent of 1912 
(then acquired by us) gives us an unequalled 
background of experience. During this period 
output per kiln has increased from 40 to 50 
tons per day up to 190 or even 200 tons per 
day in some cases. 

The introduction from time to time by others 
of designs which have since been discarded has 
served to confirm the correctness of our line of 
development. 

Production of high-quality Portland cement 
clinker is combined with the advantages of:— 
Lower heat requirement of about 1!700-1800 
B.T.U. per Ib. of clinker; power requirement of 
only 15-16 h.p.h. per ton; small space require- 
ment of about 10 square yards; easy adjustment 
of output by shutting down for shifts or for 
days and restarting simply by switching on 
Blower; lower initial cost of plant. 





Hydraulically-operated discharge chutes 


(ENGINEERS), LTD. 


TEL. : HOP 0085/6. Telegrams : Claycomp, Sedist London. 


ASSOCIATED WITH 


Clayton Equipment Co., Ltd., Hatton, Derby, and Loesche H.u.Z. Dusseldorf. 
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The amount of air penetrating the bed 
of the FOLAX GRATE COOLER can be 
adjusted independently of the amount 
of air required for the burning in the 
kiln, and the cooler and kiln speeds 
are independent of one another. 


Other features are efficient heat re- 
cuperation, air quenching, effective 
cooling permitting immediate grinding, 
low head room, low power consump- 
tion and small maintenance cost. 


The FOLAX GRATE COOLER—the cooler with horizontal grate and positive 


conveying of the clinker—is supplied by : 


FL SMUDTH « CO. in. 


105, PICCADILLY, LONDON, W.1. 


TELEPHONE: GROSVENOR 4100 (17 lines). 
TELEGRAMS: FOLASMIDTH, TELEX, LONDON. 
FOLASMIDTH, LONDON. 
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Fifty Years of Progress in Cement Manufacture 


in Germany. 
BY PROFESSOR DR. HANS KUHL, BERLIN-LICHTERFELDE. 


Early Development. 


THE standard for Portland cement current in Germany in 1905 had last been 
revised in 1887, and this required, for an earth-moist mortar of I part cement and 
3 parts standard sand mixed with about 8 per cent. of water, after hardening 
for one day in moist air and 27 days in water, a minimum tensile strength of 
16 kg. per sq. cm. (227°5 lb. per sq. in.*) and a minimum compressive strength 
of 160 kg. per sq. cm. (2,275 lb. per sq. in.). The standard of 1909 brought a 
radical change in the evaluation of the hardening properties of cements by 
confining the criterion of quality to the compressive strength at 28 days, and the 
method of curing was changed to one day in moist air, seven days in water, and 
21 days in room air. The minimum strength required was 250 kg. per sq. cm. 
(3,555 Ib. per sq. in.), but for cements to be used under water a strength of 200 kg. 
per sq. cm. (2,844 Ib. per sq. in.) was permitted. For short-period site tests a 
tensile strength of 12 kg. per sq. cm. (170-6 lb. per sq. in.) could be accepted. 


Introduction of Rapid-hardening Portland Cement. 


About the year 1915, under the guidance of M. Spindel, the Loriins factory 
in Austria produced a cement which was notable for its unprecedented high early 
strength. There was some opposition to this cement by the German cement 
industry and it was only when the demand for a rapid-hardening cement was 
intensified by the consumer, and was also supported by specialists such as Dr. R. 
Griin and Dr. W. Gehler, that the distinction between “ ordinary ” and high-early 
strength or rapid-hardening Portland cement was accepted. Other cement 
makers quickly engaged in the production of rapid-hardening cement. This 








* Kilogrammes per square centimetre multiplied by 14.22 throughout. 
(53) 
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development called for a revision of the standard, and the strength requirements 
of the German standara cf 1927 are shown in Table I. For the first time a test 
at three days was given, and the strength at 28 days for the high-grade cement 
was twice that previously required for ordinary cement. 


Methods of Testing. 

In the year 1939 a radical change was made in the test requirements since 
it was then evident tnat the strengths required under the existing test methods 
were also being attained by many binding materials which did not give these 
results in practice when used with high proportions of water. As a result a 
strength test on cement-and-sand mortar with higher water contents was intro- 
duced. The test for tensile strength on earth-moist mortars was changed to a 
test for bending strength on plastic mortars, and the standard sand with an 
almost uniform size of particle (0-775 mm. to 1:350 mm.) was replaced by a 
standard sand consisting of 2 parts of coarse sand (similar to the old standard) 
and I part of fine sand with a residue of about 8 per cent. on a sieve with 0-2-mm. 
meshes and about 70 per cent. on a sieve with 0-og-mm. meshes. The water 
content of about 8 per cent. was changed to 15 per cent. The compressive 
strength at 28 days with combined storage was retained as the decisive criterion 
of quality, although the combined-storage method of testing gave rise to mis- 


TABLE I. STANDARD OF 1927 
_ Strengths i in kg. per sa. cm. (Ib. per sq. in. in brackets) _ 


Tensile Compressive 





Type of Cement 3 days: | 7 days | 28 days 3 days | | 7 days | 28 days 





| Water | Water Combined| Water | Water | Water |C’mbin'd 
storage storage | storage | storage | storage | storage | storage 


Ordinary i - —_ $6. RB Os mes Ee er er 


| (256) | (427) a (2560) | (3910) | (4977) 
High - grade (rapid-, 25 | — 
hardening) | MSR me ay ae 
| | 


; 250 geek 8 ae 500 
ae (7110) 


TABLE II STANDARD OF 1942 
Strengths in kg. per sq. cm. (Ib. per sq. in. in brackets) 


— strength Compressive strength 


| 1 day 3 — | 7 days 28 days | I day | 3 days | 7 days | 28 days 
Typeofcement, in | ee in | in in in in 
| air | w ae | water | water water water water 


oe oe Os} = 10 225 
1 Noe 


30 | 40 Sty Sak eee | 150 225 | 325 
(569) | (853) | — _ | (2133) | (3200) | (4622) 


(711) | | -— | (1564) | (3200) 








so | 60 | 7 | 100 | 300 | 360 425 
(853) | (995) | (1422) | (4266) | (5119) | (6044) 
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givings even on its introduction in 1909. Also, the evaluation of cement by 
compressive strength alone led to a competition amongst manufacturers to 
produce cement with the highest compressive strength to the detriment of tensile 
strength to the extent that the ratio between tensile and compressive strengths, 
which was formerly about 1 : 10, in extreme cases reached I : 20. 

This was brought to an end in the last revision of the standard in 1942, in which 
combined storage was abandoned and replaced by water storage. Moreover, 
measurement of the tensile strength by means of the bending strength is now 
conceded its proper importance. Simultaneously the distinction between 
ordinary cement and high-grade or rapid-hardening cement was abandoned, 
and instead three qualities were introduced with compressive strengths after 
28 days’ water storage of 225 kg. per sq. cm., 325 kg. per sq. cm., and 425 kg. per 
Sq. cm.; these are known as 225, 325 and 425 cements respectively. The strength 
requirements of this standard are summarised in Table II in which it is note- 
worthy that for cement of the highest grade a strength requirement after one 
day is included. 

It is seen that the requirement at 28 days of the standard of 1887, which 
was still current in 1905, of 160 kg. per sq. cm. has been increased to 425 kg. per 
sq. cm. in spite of the use of almost double the proportion of gauging water. In 
practice, of course, considerably higher strengths are generally obtained, since 
the requirements of the standard are minima. 


Improved Knowledge of the Chemistry of Cement. 


The remarkable improvements in cements is partly a result of the knowledge 
obtained by scientific investigation and partly of improvements in manufacturing 
processes. Although H. Le Chatelier recognised in 1887 as a result of microscopic 
studies that Portland cement clinker comprises a series of different minerals, 
and although A. E. Térnebohm confirmed this ten years later and conferred on 
these minerals the still familiar names Alite, Belite, Celite, and Felite, knowledge 
of the constitution of clinker was then still so sparse that even well-known authori- 
ties disagreed ‘on whether the lime was combined with the silicic acid, alumina, and 
iron, or whether it existed as free lime which entered into reaction with the con- 
stituents of the clay (which had been ‘‘ decomposed ”’ by the burning process) 
only when the cement was gauged with water. 

The magnitude and complexity of the problems to be solved were at that time 
completely under-rated since within the short period of two years the problem 
of the constitution of Portland cement was supposed to have been solved, and 
the hardening processes occurring under different conditions elucidated. After 
fifty years of intensive research these problems are still unsolved. The true 
route to the solution of these problems was found only when a start was made on 
systematic studies of systems containing two, three, four and more of the com- 
ponents constituting cement. The work was undertaken predominantly in 
America, where the first communication concerning the lime-silica system appeared 
in 1906. Subsequently, investigators of many countries have participated, among 
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whom special mention must be made of Dr. F. M. Lea and Mr. T. W. Parker, 
whose publication on the system lime-silica-alumina-iron oxide in 1934 provided 
an exhaustive picture of the equilibrium relationships in this subject which is 
so vital to cement chemistry. 

These researches were followed along entirely different paths on both sides 
of the Atlantic. In America, under the leadership of Mr. R. H. Bogue and Mr. 
L. A. Dahl, it has become customary to calculate the constitution in terms of the 
different mineral components, and thus to reckon the lime content by the ratio 
of tricalcium silicate to dicalcium silicate; investigators in Europe, however, still 
follow the earlier procedure of forming ‘“‘ moduli,” that is ratio numbers between 
the oxide contents obtained by analysis, a method which was first used by W. 
Michaelis when he wrote the hydraulic modulus 

CaO 
SiO, + Al,O; + Fe,O, 
which was extended by the writer with the introduction of the silica modulus 
KO, ED, and the alumina modulus Bea 

Fifty years ago it was considered that the ratio between alumina and iron 
oxide, expressed by the alumina modulus, was so unimportant that it could 
generally be dismissed with a single analytical determination of the sum of these 
two components. It is now known that the alumina modulus has a special signi- 


ficance in cement chemistry, since it serves to differentiate between ordinary Port- 
land cements rich in alumina and special cements rich in iron oxide. The first 
representative of the latter type was the “‘erz,”’ or iron-ore, cement of Michaelis, 
and this was followed by Ferrari cement with a nearly equal proportions of alumina 
and iron oxide. These cements had especially valuable properties since they 
had good strength, low shrinkage, low heat evolution, and good resistance to 
chemicals, particularly sulphates. 


Calculation of the Lime Content. 


Progress in knowledge of the constitution of Portland cement brought with 
it a guiding principle for the manufacturing process, since it became possible 
to calculate the best lime content for the raw mixture, instead of, as previously, 
being dependent on trials. The writer pointed the way in 1933 by introducing 
a standard lime (CaQ,,) content, which defined the lime content yielding the 
best hydraulic factor (on the basis of the work of E. Spohn and S. Solacoln) in 
the region of the sintering temperature between 1,400 deg. C. and 1,450 deg. C.; 
the formula was 

CaO,x = 2°8 SiO, + 1-1 Al,O, + 0°7 Fe,03. 
This formula was confirmed soon after by Dr. Lea and Mr. Parker, although the 
British investigators arrived at slightly different coefficients corresponding to 
the formula 
CaO,, = 2°8 SiO, + 1-18 Al,O; + 0°65 Fe,Os. 
This small deviation is insignificant in practice. 
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Another advance followed from the recognition that an essential requirement 
of good cement was the highest possible constancy of composition of the raw 
materials. Cement makers then endeavoured to improve the raw material not by 
finer grinding but by securing constancy of the desired lime content by increased 
homogeneity of the material leaving the mill. Although this involved no great 
difficulty in the wet process, equally good homogeneity of the dry raw mixture 
remained an unsolved problem so long as it depended on mixing by bucket con- 
veyor. Only on the introduction of fluidization of the raw material by the Polysius 
Company was homogeneity achieved in the dry process almost as completely as 
in the slurry of the wet process. 


Improvements of Kilns. 

The last fifty years have brought advances not only in the preparation of 
raw mixtures but also in the operation of kilns. This is exemplified in the case 
of the shaft kiln by the introduction of automatic discharge and feed; not only was 
the output increased but the quality of the cement was substantially improved, 
so that the shaft kiln was restored to its competitive position in relation to the 
rotary kiln, which had entered into the industry at the end of the nineteenth 


Fig. 1. 


century. Further progress in shaft-kiln operation followed from the tendency to 
use smaller pellets. Fifty years ago shaft kilns were charged with large lumps, 
while to-day it is recognised that the shaft kiln is best fed with granules such as 
those prepared in a whirling drum or, more recently still, in a whirling plate 
machine. 

The superior quality of rotary-kiln cements made shaft kilns unpopular, in 
spite of the fact that at that time the fuel consumption of the rotary kiln was 
about double that of the shaft kiln. Here also changes were made in the method 
of operation, by which more intimate heat exchange between the combustion 
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gases and the charge was obtained. Although in the wet process a chain inter- 
changer was already a definite success, a really effective solution of the problem 
was achieved only by the insertion of a calcinator or concentrator between the 
rotary kiln and the stack. 

In the dry process the combination of travelling grate and rotary kiln invented 
by Lellep and developed by the Polysius Company was a decisive advance. A 
Lepol kiln of modern design with a double gas pass, as shown in Fig. 1, has a heat 
consumption of 850 to goo kilocalories, which is even more favourable than that 
of the high-performance shaft kiln. An equally favourable heat consumption 
was recently achieved by the Humboldt Company by the installation of a carrier- 
gas heat exchanger. In this method (Fig. 2) the dry raw mixture is in suspension 
in the hot kiln-gases, so that an unusually efficient heat transfer to the charge is 
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Fig. 2. 


effected. Some years ago the shaft and rotary kilns were joined by a third 
calcining plant, namely the Dwight-Lloyd mechanical sintering grate; in 
Germany only a few works made use of this process although it offered important 
advantages, including interrupted firing without the usual damage to refractory 
linings. 

In addition to the proper firing of a correctly prepared and homogeneous raw 
mixture, a special contribution has. been made by the continuous trend towards 
finer grinding of cement and the resulting increase in strength. The best type of 
grinding process is still not decided, and the competition is primarily between 
open-circuit and closed-circuit grinding. Although the advantage of the closed- 
circuit method is hardly contested in the case of the raw materials, there is still 
authoritative opinion in favour of direct grinding of cement in, say, a compound 
mill. 
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Effect of Shape of Alite Crystals. 

Even if this problem is decided, however, the possibilities of further improve- 
ment of Portland cement are not exhausted. Quite recently J. Grzymek has shown 
that for the manufacture of cement with the greatest hardening properties, in 
addition to the well-known need for correct chemical composition, hard burning, 
and fine grinding, the volume and shape of the alite crystals are significant. 
According to Grzymek many small alite crystals, especially if they are long and 
needle-shaped, lead to quicker early hardening than larger rounded crystals in 
cement of the same composition. The means of producing this type of alite crystal 
is so far unsolved. 


Blastfurnace Cements. 

Although as long ago as 1774 Loriot made a mortar of blastfurnace slag and 
slaked lime, commercial manufacture of an hydraulic binding material from blast- 
furnace slag did not take place until almost a hundred years later. The new 
industry met with opposition from the Portland cement industry; on the one hand 
it was denied that slag had any cementing properties and on the other hand there 
was opposition to the use of the term Portland cement to describe cement con- 
taining slag. This discussion continued until it became known that only certain 
high-lime and rapidly cooled slags had hydraulic properties, and another name 
was introduced for the material manufactured from blastfurnace slag. 

The addition of slag to Portland cement was restricted to a maximum of 30 
per cent. and the product was called Eisenportland (iron-Portland) cement. 
At the beginning of this century H. Passow showed that many blastfurnace slags 
required only a small addition of an alkaline activator in order to arouse latent 
hydraulic powers of cementing. This led to the manufacture of cements which 
contained far more slag than the Eisenportland cement; these were called Hochofen, 
or blastfurnace, cements. This contrast between iron-Portland and blastfurnace 
cement has been retained in Germany, although the border-line proportion of 30 to 
70 per cent. permitted by the German standard is as arbitrary as it is historical. 
The result is that to-day both types of cement are often referred to by the common 
name Hiitten (metallurgical) cement. This is quite logical, since the two cements, 
one iron-Portland containing 29 per cent. of slag and the other metallurgical 
containing 31 per cent. of slag obviously would not have any perceptible 
difference in technical properties. 

After experience and tests had shown that with correct manufacture the three 
types of cement, namely Portland, iron-Portland, and blastfurnace, were of equal 
value, a single standard was introduced in Germany in rgr6 for all three binding 
materials, so that they are often referred to by the common name “ Standard ” 
cement. 


Sulphate-metallurgical Cements. 

To these three cements has been added more recently a fourth standard cement 
the sulphate-metallurgical cement or super-sulphated cement; this consists essen- 
tially of blastfurnace slag rich in alumina together with gypsum (12 to 16 per cent.) 
and a small proportion of alkaline activator (usually about 1 to 2 per cent. of 
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lime or 3 to 5 per cent. of Portland cement clinker). This cement, originally 
known as gypsum-slag cement, also has a long history, since it was discovered 
by the writer as long ago as 1909; its introduction met with great difficulties 
because disastrous experiences of the action of gypsum in Portland cement 
caused some people to doubt whether a binding material with such a high gypsum 
content could be safe even though it had exceptionally high resistance to sulphates. 
Only when the work of L. Blondiau had placed the advantages of this cement in a 
clear light was sulphate-metallurgical cement made commercially in Belgium, 
and only towards the end of the last war was manufacture of this cement under- 
taken in Germany. This cement combines many valuable properties. Investiga- 
tions by F. Kéberich and W. Kramer have shown that, by using basic slag rich in 
alumina, the early hardening of sulphate-metallurgical cement approaches that of 
high-alumina cement, and that, with careful adjustment of the alumina content 
of-the slag and the proportions of slag to gypsum, a strength not inferior to that 
of the best Portland cements can be obtained. 

Another important property of sulphate-metallurgical cement is its low heat 
evolution during hardening, which makes it suitable for mass constructions such 
as dams. The American authorities could have spared themselves the search for 
a “‘ low-heat cement ”’ if sulphate-metallurgical cement had been made in America, 
for the small heat evolved is accompanied by small shrinkage, which makes the 
use of these cements in mass concrete particularly suitable. 

Finally, reference must be made to the high resistance of sulphate-metallurgical 
cement to chemical attack, especially against sulphates. Investigations, which 
have already extended over nearly two decades, have shown that test specimens 
of sulphate-metallurgical cement on immersion in sea-water and other sulphate 
solutions suffer little loss in strength. This combination of valuable properties 
has caused leading authorities of the German steel industry to give increasing 
attention to the composition of their slags, thus responding to the wishes of 
leading men of the cement industry such as Passow, Guttmann, Griin, and Keil; 
the metallurgists no longer regard the slag as an unwanted by-product. 

The past fifty years have seen outstanding progress in all spheres of cement 
production. This progress will continue, and we may in the future expect further 
improvement. 


Proposed New Cement Works in The Philippines. 

It is reported that a new cement works with a capacity of about 400 tons a 
day is to be erected in the province of Bulacan, Philippines at a cost of 
10,000,000 dollars. 

The Cement Industry in Spain. 

A well-produced volume of 250 pages has been issued by Agrupacion de 
Fabricantes de Cemento de Espafia to commemorate the fiftieth year since 
Portland cement was first made in Spain. In addition to much information on 
the development of the industry, information and illustrations are given relating 
to all the cement works now in production in Spain. 
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Burning Cement In Air-Suspension. 


AN investigation of a new type of cement burning installation at the pilot-plant 
stage is described by E. I. Hodorov and W. M. Kosareva in the Russian journal 
“Tsement ” for January 1955. Considerable advantages are claimed for the 
installation, particularly its high thermal efficiency and very large increase in 
output compared with ordinary kilns. 

The installation consists of a short rotary kiln and a vertical air-suspension 
pre-dryer and calcinator (Fig. 1). The hot exit gases from the kiln are drawn 
through a number of beds of granulated raw meal supported by grates. The 
velocity of the gases is such that the granules of the raw meal are subjected to 
continuous agitation, resembling that occurring in boiling liquids. The com- 
paratively small size of the granules results in a large surface area per unit volume 
being exposed to the gases. This gives a high degree of heat transfer and only 
14 to 15 minutes are required for the pre-heating, drying, and calcining of the raw 





Fig. 1. 


meal. The final burning of the clinker is done in the kiln. The installation is fed 
through pipe 1 (in Fig. 1) which reaches nearly to the bottom of the cylindrical 
chamber (6). Here the granulated feed is pre-dried and passed through another 
pipe (14) into compartment (7) where the material is calcined prior to being passed 
into the kiln via pipe (15). Chamber (2) has an internal diameter of 650 mm. 
and is divided by grates (4 and 5) to form compartments (6 and 7) each 6 m. high. 
Grate (4) is of normal steel and grate (5) is of heat-resisting steel. Both grates are 
4 mm. thick and have perforations of 4 mm. diameter. 
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The rotary kiln is 31 m. long by 5 m. diameter and is placed on a special type of 
bed which permits a large variation in the inclination of the kiln. The kiln is 
rotated at 0:59 to 1-76 r.p.m. The installation is lined with chamotte bricks 125 
mm. thick in chamber (2), and chrome-magnesite bricks are used for lining the 
kiln, which is fired by oil. 

The speed at which the gases are drawn through the kiln is just sufficient to 
maintain the granules in chamber (2) in a state of suspension in the gas. The 
arrangement of pipes (14) and (15) is such that the bottom end of pipe (14) is 
60 mm. above the level of grate (5); in this way the layer of granules just below the 
pipe forms a barrier which prevents the gases flowing up the pipe and the rate at 
which the granulated material enters chamber (7) is equal to that at which it is 
delivered to chamber (6). Pipe (15) is full all the time. The rate of feed depends 
partly on the distance between the lower end of pipe (15) and the neck of the kiln 
and partly on the speed of the kiln. 

Data obtained in a series of tests are given in Table 1. The raw meal consisted 
of a mixture of limestone and clay, previously ground to 4 to Io per cent. 


TABLE I 
Raden RESULTS 


Test Number 





5 





Fuel consumption, kg. per bour Sp 
Raw meal feed, kg. per hour as ‘fs , . 82°5 
Ignition loss, per cent. ip 
Bulk weight of granules, kg. ‘per litre 
Feed temperature, chamber I, deg. C. 
Ignition loss in chamber I, per cent. 
Bulk weight of granules in chamber I in kg. 
per litre > 
Temperature of the material in chamber I I, 
deg. C. 3 
Ignition loss i in chamber II, per cent. 
Free lime in chamber II, per cent. 
Bulk weight in chamber II, kg. _ ‘litre 
Free lime in clinker, per cent. ‘ 
Gas temperature, deg. C. ; 
In the burning zone, .. 
Back end of the kiln 
Chamber II Bs 
ChamberI . 
Flue gas 
Suction (mm. water gauge): 
In chamber II Es 
In chamber I 
Before the fan 
Dust emission, per cent. ts 
Gas velocity, m./per second .. 
In chamber I ; as 
In chamber II 
Time of travel in minutes 
Through chamber I 
Through chamber II 
Output, in kg. per hour 
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Vickers 
Mills— 


Closed 
Circuit 
Grinding 


Though a ‘closed circuit’ 
makes it easier to control 
production to a specific 
fineness, consistent ac- 
curacy depends upon the 
plant being reliable. The 
trouble-free running syno- 


nymous with Vickers mills 


demonstrates, in fact, that there is no 


substitute for skill and experience 


(ENGINEERS) LIMITED 


VICKERS HOUSE - 


BROADWAY LONDON swi 


backed by manufacturing capacity. 
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Focus on Belt Failure 


The unseen danger 


First striking a conveyor belt where it can’t be 
seen — beneath the cover — mildew often remains 
unobserved and unsuspected, reducing the belt 
carcass to pulp. Mildew flourishes under these 
conditions: darkness, dampness, lack of ventila- 
tion, uniform and moderate temperatures, and 
periods of idleness. Some of the conditions con- 
ducive to mildew are always present. 


MILDEW AND GOODYEAR 


How can the danger of mildew be overcome? 
There is one proved and effective method - 


It is not only in conditions like these that 
mildew spores breed and multiply, wrecking 
havoc with a belt. Unless inhibited during 
manufacture, belt life may be short on any 
installation. 


The havoc that can be wrought by 
mildew. Cure is impossible — only a 
mildew-inhibited belt resists this 
danger. 


that is to fit a Goodyear belt. Every Goodyear 
conveyor belt built during the last twenty 
years has been inhibited against this can- 
cerous growth by an exclusive Goodyear 
process. 


A BELT FOR EVERY NEED 


But there is more to building a belt than 
protecting its carcass against mildew, it must 
be built to match specific operating condi- 
tions. There’s a Goodyear belt for every need, 
a belt with properly designed carcass and 
correctly compounded cover to ensure long- 
lasting service. 

Made by skilled craftsmen from top quality 
goods and backed by world-wide experience, 
research and leadership, each Goodyear con- 
veyor belt is the best your money can buy — 
at the lowest cost per ton conveyed. 


COMPLETE GOODYEAR SERVICE 


Skilled Goodyear Representatives will be 
glad to discuss your conveyor problems. 
Furthermore, Goodyear have available a 
mobile service for on-the-spot splicing and 
repairs. If you would like to know more about 
Goodyear Conveyor Belting and Goodyear 
service, write to The Goodyear Tyre & 
Rubber Company (Gt. Britain) Limited, 
Wolverhampton. 

Because top quality is built into every 
Goodyear belt you will find your conveying 
costs go down when you fit Goodyear. 


FAR INDUSTRIAL RUBBER PRODUCTS 


CONVEYOR BELTING * V-BELTS - 


TRANSMISSION BELTING * HOSE 
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residue on a 0-0085 sieve (Russian standard). The average size of the granules 
was from 3 to 4 mm. which remained unchanged during the passage of the material 
through the installation and corresponded to the size of the clinker produced. 
Heat transfer between the hot gases and the granulated material was very effective 
and took place uniformly. The material flowed freely through the stages of the 
process and entered the kiln at about goo deg. C., that is in a fully-calcined con- 
dition. The function of the kiln is thus limited to the final burning of the clinker, 
hence a kiln with a length to internal diameter ratio of about 8 is suitable for the 
purpose. Among the advantages claimed for this method of burning clinker 
are high output, high quality of clinker, high thermal efficiency, and some im- 
provement in ease of grinding the clinker. The loss of dust does not exceed ro 
per cent. The output of the fan was 1500 cu. m. per hour, giving the highest 
obtainable suction of 230 mm. water-gauge. This was the only factor limiting the 
output of clinker, as the rather small fan output was insufficient for any increase 
in the number of suspension chambers. No definite conclusion could be drawn 


regarding the thermal efficiency of the installation, as heat losses in pilot plants 
are usually very much higher than those in similar production units. 


As a result of these tests it is proposed to build two larger installations with 
capacities of 13 and 45 tons of clinker per hour. Assuming Io per cent. moisture 
content of the granulated feed, a 10 per cent. loss in the form of dust, and a tem- 
perature of 200 deg. C. in the exit gas, it is expected to get heat efficiency of about 
1,000 cal. per ky. of clinker. The installation with a capacity of 13 tons per hour 
is to be equipped with a 200 kW. suction fan capable of a maximum output of 
60,000 cu. m. per hour and g00-mm. water-gauge suction at a gas temperature of 
1go deg. C. The installation with a capacity of 45 tons per hour will require a 
780-kW. fan with an output of 2r0,000 cu. m. per hour, and a suction of 1,000 mm. 
water-gauge, at a gas temperature of 150 deg. C. The diameter of the vertical 
chamber will be 2:5 metres for the installation with a capacity of 13 tons per hour 
and 5 metres for the installation with a capacity of 45 tons per hour. The specific 
output of the chamber should be 2500 kg. per square metre of the cross-sectional 
area. The suction developed should be sufficient to lift the suspended columns of 





Pace 64 CEMENT AND LIME MANUFACTURE SEPTEMBER, 1955 


raw meal to a height of 900 mm. after allowing for any loss of pressure in the pipes. 
To make sure that the intended exit-gas temperature is reached, the main chamber 
will be subdivided into three compartments each 300 mm. high. The dimensions 
of the chamber are chosen so as to correspond to the required degree of pre- 
heating and calcination at goo deg. C. 

The kiln for the installation with a capacity of 13 tons per hour will be 3 m. 
diameter, and for the installation with a capacity of 45 tons per hour this will be 
increased to 5 m. The lengths of the kilns are 30 and 55 m. respectively. The general 
arrangement of the larger installation is given in Fig. 2. Plans are also made for a 
grate-cooling system should this become necessary. In the design of this unit care 
was taken to arrange the air and feed pipes so as to permit easy access for main- 
tenance purposes. Dust will be recovered by an electrostatic filter and re-intro- 
duced for reburning. The general principle of the design of the installation is such 
that it can be easily adapted for use in other industries, for example, lime, gypsum, 
superphosphate. 


High-alumina Cement. 

In the Report of the Building Research Station for the year 1954 (H.M. 
Stationery Office. Price 4s.) it is stated that an investigation is being made into 
the decrease in strength of high-alumina cement in one of its applications in the 
electrical industry. This cement suffers a marked loss in strength if maintained 


in a humid atmosphere at temperatures above normal and the investigation has been 
directed to a study of the mineralogical changes associated with this loss in strength. 
It has been established that the first compound formed on hydration of high- 
alumina cement is CaO.Al,0,.10H,O, and that it is this substance which gives the 
high early strength. The compound is not stable in warm, moist conditions and 
undergoes a chemical change as follows: 

3(CaO.Al,03.10H,O) = 3CaO.Al,0,.6H,O + 2Al,0;.3H,O + 6H,0. 
This reaction 1s always associated with the decrease in strength of set high- 
alumina cement cured under warm conditions. Attempts have been made to 
stabilize the CaO.Al,0,.10H,O by chemical additions, but so far without success. 

It is suggested that it might be possible to modify the composition of the 
cement to produce a more stable hydrated compound which would contribute 
equally well to the early strength of the cement. f 


Proposed New Cement Works in Peru. 

Senor Enrique Mejia Tupayachi, of the firm Fabrica de Tejidos de Lana 
Marangani S.A., of A.Miro Quesada 221, Lima, proposes to build a cement works 
near Cuzco. 

Proposed New Cement Works in India. 

The Indian Ministry of Commerce and Industry has granted licences for the 
erection of a cement works at Hind by the Hindustan Investment Corporation 
(8 Royal Exchange Place, Calcutta), and at Vindya Pradesh, Satna, by Messrs. 
Birla Brothers, Ltd., of the same address. 
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Calls Uellets 


Manufactured in hard white “ WYCHRO ”’ iron, 
giving extremely good wearing qualities, these are widely 
used by manufacturers of cement and paint at home and 
abroad. Any size ball or pellet can be made to customer’s 
specification. Please send for our illustrated folder. 


Our highly mechanised plant has been specially installed 
for the production of grinding media and mill linings. 
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STEEL 
JOINTING 
SHEETS 


for 


BASIC BRICKS 


Af oT 
ENEF Cy 

Produced in Sheet Steel in all 
thicknesses from 21 gauge to }”. 
For easy handling, all products are 
packed in bundles of 25 or 50 
according to weight and marked 
to customer’s specification. 


TAPHOLE —) 
to Custome Specification 


SOLE MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 


FLOUCH GARAGE and 
ENGINEERING COMPANY 


HAZLEHEAD near SHEFFIELD 
YORKSHIRE 
. 


Alite 


SUPER REFRACTORIES 
for 
CEMENT & LIME WORKS 


High Alumina bricks and 
special shapes for Rotary and 
Shaft kilns. Full details 
available on request. 


: Alite Alumina —_—Refractoriness 
69-72%, CONE 37-38 
62-64%, 
57-59% 
39-42%, 33 


Susuecsucescesenesuas 


High-Temperature Insulating Bricks. 
‘“PEER’’ Air-Setting Refractory 
Cements. 
“R” Quality Firebrick for lower 
temperature work and resistance to 
abrasion. 


E. J. & J. PEARSON LIMITED 
STOURBRIDGE, ENGLAND 
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Prevention Of Accidents. 


THE report for the year 1954 of the Accident Prevention Advisory Committee 
of the Cement Makers’ Federation shows a steady improvement in the accident 
rate. The number of accidents was 550 in 1950, 544 in I95I, 430 in 1952, 433 in 
1953, and 424 in 1954. A graph illustrating the number of accidents each month 
during the past three years shows that more accidents occurred in October than 
in any other month, and the Committee suggests that the companies try to 
ascertain the reason. The departments where most accidents occurred were 
Filling and Loading (17-78 per cent. of the total) and Maintenance (16.63 per 
cent. of the total). Of the causes, 20-79 per cent. of the total accidents were due 
to falls and 18-48 per cent. were due to objects falling, and accidents to men 
stepping on or striking against or getting caught between objects were 18-o1 
per cent. The lesson is that accidents are caused more often by human error 
than by machinery. Accidents caused by machinery were only 5-42 per cent. 
of the total. 

Injuries to eyes from cement and dust were fewer than in the previous year. 
Men engaged in filling and loading suffered nine out of the twenty eye injuries 
in the industry. 

Apart from sprains, out of a total of 424 lost-time accidents 79 involved 
feet. Most of the accidents were caused by objects falling—such as a brick, 
a steel ball, a loading board, a pipe, a pick, a barrow, a stool, a sleeper, a 7-Ib. 
hammer, a steel plate, lumps of coal, and even a boiler funnel. In some cases 
feet got caught between objects or struck against them. In other cases men were 
injured when stepping on objects, and one or two injuries were caused by clinker 
or lime burns. Injuries ranged from minor bruises to fractured toes, and time 
lost varied from one day to several weeks. The Committee recommends that 
more encouragement be given to the use of safety boots; at least half of the acci- 
dents caused by objects falling could have been avoided, or their consequences 
lessened, if safety boots had been worn. 

Two fatal accidents occurred during the year, compared with four in the 
previous year. In one case the driver of a motor-cycle on a works road hit a 
stationary lorry, and in the other case a man was found fatally injured at the 
base of a 100-ft. chalk face. It is presumed that he fell from the top ledge on 
which there were topsoil conveyor-belts. 

Attention is drawn to the advantages of non-sticking waterproof suits made 
of plastic-faced material, to the popularity in some works of the “ donkey” 
jatket, to heavy-duty gloves suitable for quarry drillers, a drying powder for the 
insides of Wellington boots, and safety helmets of aluminium, fibre-glass, plastic, 
and other materials. 

It is noted that one company called in all its safety belts, fitted them with 
new lines, and colour-banded them for purposes of identification; the colour is 
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changed at each subsequent inspection. The Committee suggests that this idea 
could with advantage be adopted by other companies. 

During the year 1954 there were no accidents at the Barnstone, Norman, 
and Sundon works of the ‘“‘ Blue Circle ” group or at the Gartsherrie works of the 
Bairds & Scottish Steel Co., and a trophy has been awarded to each of these four 
works. 


Extension of Cement Works in Jamaica. 


It is proposed that the capacity of the works of the Caribbean Cement Co., 
Ltd., be increased from 100,090 to 120,000 tons a year at a cost of £145,000. 


Cement Industry in Norway. 
It is expected that the production of cement in Norway will be increased by 
200,000 tons by the end of this year, thus increasing the total production to 
nearly one million tons, which is almost sufficient for Norway’s requirements. 


Brazilian Cement Imports. 


Communication No. 40 issued by the Foreign Trade Department of Brazil 
deals with the importation of Portland cement and with the composition and 
method of describing the quality of cement. 


Proposed New Cement Works in Ecuador. 


The Government of Ecuador is considering the erection of a cement works at 
Guapan. Production is expected to start in November at the plant now being 
erected at San Juan near Riobamba. 


Reducing Cement Dust. MISCELLANEOUS ADVERTISEMENTS. 


British patent No. 683,065 granted to the 
Yorkshire Dyeware & Chemical Co., Ltd., 
states that the tendency of powders, for 
example, cements, to form dust clouds is 
reduced by intimately mixing with the powder 
a liquid aliphatic alcohol of 7 or more carbon 
atoms per molecule in such an amount that 
the powder remains free flowing. The use of 
or to 2 per cent. of alcohol by weight is 
mentioned, generally 1 per cent. is said to be 
satisfactory. The alcohol may be mixed by 
tumbling with the powder or added in a 


SCALE OF CHARGES. 


Situations Wanted, 3d. a word ; minimum 7s. 6d. 
Situations Vacant, 4d. a word; minimum 10s. 
Box number 1s. extra. The engagement of persons 
answering these advertisements subject to the noti- 
fication of Vacancies Order, 1952. Other miscel- 
laneous advertisements, 4d. a word; 10s, minimum. 
Advertisements must reach this office by 
the Sth of the month of publication. 


volatile solvent, for example, ether or carbon 
tetrachloride. Oleyl alcohol is specified. 
In an example Portland cement is mixed 
with lauryl alcohol. 

{Publication of British Patent Specifications 
has been delayed due to the war.] 


SITUATION WANTED. 


Mechanical engineer, 31, experienced in lay-out and 
operation of vertical kiln cement plants, se¢ks res- 
ponsible _— as design or plant engineer, at home 
or abroad. Box 2140 Cement and Lime Manufacture, 
14 Dartmouth Street, London, 8.W.1. 
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MAINTENANCE COSTS 


rt Loe Tec t iy 


60-65 


Atty 
GR 


Technical advice and assistance 
on the selection and application of 
refractories are always available 
on request... 


GENERAL REFRACTORIES LTD 


GENEFAX HOUSE SHEFFIELD 10 + Telephone SHEFFIELD 31113 (6 lines) 
250 
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Edgar Allen Tigers, not live ones! 
These “Tiger”? Rotary Kilns are an 
important part of a cement works 
supplied for Queensland ; Edgar Allen 
can build you a complete cement 
manufacturing plant in any part of 
the world, or supply any individual 
item of equipment for it. 

Not only cement. If you have to 


Or fungi 3 oe ee 


TEL 





CEMENT AND LIME 


MANUFACTURE 


There are Tigers 


in Queensland 


roast, calcine or dead-burn any 
material with high or low temper- 
atures, wet or dry feed, Edgar 
Allen Rotary Kilns will do the job 
economically; we have _ supplied 
them for treating such diverse 
products as cement, lime, titanium 
oxide, gypsum, magnesite, anhydrite, 
etc. 


To EDGAR ALLEN & CO. LTD. ED.31/CLM 
SHEFFIELD 9 


Please send details of Rotary Kilns to: 


Name . ’ Gav cin aeBen Sues Reus ponebusuaad dhabens 
NIN oh carins | 1s econ Ng ccn virban pAsaeay @bsn ne iaeh hatte 


Firm edb avanasnevene 
Address .. 
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